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REMARKS 

This Amendment is in response to the final Office Action mailed on April 1, 
2009* Claim 1 is amended and is supported, for example;, in the specification at page 11, 
line 35-page 12, line 3. No new matter is added. Claims 1-1 5 are pending with claims 
1 6-28 being withdrawn. 

Examiner Interview: 

Applicants thank the Examiner Anna Vcrderame, for the telephonic interview that 
took place on July 9, 2009 with the Applicant's representative Amol Kavathekar. In the 
interview, Applicants asserted that neither the Ichihara reference nor the Berman 
reference teach that information is recorded by a change in the configuration of the 
titanium oxide. The Examiner noted that other cited prior art references, namely the 
Ozaki reference and the Funiya reference appear to teach a recording layer in which the 
titanium oxide changes state. The Examiner further noted that while these references 
only record on a single recording layer, it would be obvious to have multiple recording 
layers to record threc-dimensionally. No consensus was reached. 

§102 Rejections: 

Claims 1 and 4-9 are rejected as being anticipated by Berman (US Patent No. 
3,899,333). Claims 1 and 12 are rejected as being anticipated by Ichihara (US Patent No- 
5,859,756), Claims 1-9 and 15 are rejected as being anticipated by Okazi (EP 0 924 094). 
Claims 1. 2, 4, 12 and 15 are rejected as being anticipated by Furuya (WO 00/13178 
equivalent to US Patent No. 6,759,137). Claims 1-8 and 10 are rejected as being 
anticipated by Na (US Patent No. 6.576,589). These rejections are traversed. 

Claim 1 is directed to an information recording medium that recites, among other 
features, a recording portion capable of storing information three-dimensionally only by 
irradiation with laser light Claim I also recites that information is recorded by a change 
in configuration of the titanium oxide and the change in configuration of the titanium 
oxide is a change from an anatase type or a brookite type to a rutile type, or from an 
amorphous type to an anatase type, a brookite type, or a rutile type, or from a rutile type 
to an amorphous type, an anatase type, or a brookite type. 
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Berman docs not disclose or suggest these features. In particular, nowhere does 
Berman disclose or suggest that information is recorded by a change in configuration of 
the titanium oxide and the change in configuration of the titanium oxide is a change from 
an anatase type or a brookite type to a rutile type, or from an amorphous type to an 
anatase type, a brookite type, or a rutjje type, or from a rutile type to an amorphous type, 
an anatase type, or a brookite type. However, Berman merely discloses sensitizing dyes 
can be combined with the titanium oxide (see column 3, lines 33-34 of Berman). 
Nowhere does Berman even contemplate changing the state of its titanium oxide 
particles. For at least these reasons claim 1 is not disclosed by Berman and should be 
allowed. Claims 4-9 depend from claim 1 and should be allowed for at least the same 
reasons. 

Ichihara also does not disclose or suggest the features of claim 1 . Ichihara 
discloses in column 7, lines 52-60 that GeSbTe particles are dispersed in a T1O2 matrix, 
and in column 12, lines 51-54 that the particles of the recording material are enclosed in a 
stable matrix. Thus, it appears that Ichihara discloses that the TiOj matrix is stable, and 
therefore does not change states. Nowhere does Ichihara contemplate that information is 
recorded by a change in configuration of the titanium oxide and the change in 
configuration of the titanium oxide is a change from an anatase type or a brookite type to 
a rutile type, or from an amorphous type to an anatase type, a brookite type, or a rutile 
type, or from a rutile type to an amorphous type, an anatase type, or a brookite type. For 
at least these reasons claim 1 is not disclosed by Ichihara and should be allowed. Claim 
1 2 depends from claim 1 and should be allowed for at least the same reasons. 

Okazi also does not disclose or suggest these features of claim 1 - In the July 9, 
2009 Examiner Interview, the Examiner asserts that the Ozaki reference appears to teach 
a recording layer in which the titanium oxide changes state. Okazi is directed to a 
process for preparing a resin-coated support for image recording with a polyolefin resin 
layer containing titanium dioxide provided thereon (see paragraph [0001] of Okazi). 
Nowhere does Okazi disclose or suggest that information is recorded by a change in 
configuration of the titanium oxide and the change in configuration of the titanium oxide 
is a change from an anatase type or a brookite type to a rutile type, or from an amorphous 
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type to an anatase type, a brookite type, or a rutile type, or from a rutile type to an 
amorphous type, an anatase type ; or a brookite type. 

Moreover, it appears that the titanium oxide in Okazi is used a$ a brightening 
agent contained in the resin-coated siipport for image recording. This is supported by 
prior art of the Okazi reference. In particular, column 5, line 48-column 6, line 3 of US 
Patent No, 3,501,298 discloses that Ti02 is combined with a brightener Uvitex OB (see 
the enclosed portion of US Patent No. 3,501,298, which is cited in US Patent No. 
5,280,977 ? which corresponds to Japanese patent application JP 09(1997)-50093 cited in 
paragraph [0007] of Okazi, provided herewith). Also, the printing paper for photography 
is further coated with a photosensitive material (emulsion) or the like, and the 
photosensitive material reacts with light having a particular wavelength to form an image 
(column L line 60 of US Patent No. 3,501,298 and the Abstract of US Patent No. 
5,280,977, which corresponds to Japanese patent application .TP 09(1 997)-50093 cited in 
paragraph [0007] of Okazi, provided herewith). For at least these reasons claim 1 is not 
disclosed by Okazi and should be allowed. Claims 2-9 and 15 depend from claim 1 and 
should be allowed for at least the same reasons. 

Furuya also does not disclose or suggest the features of claim 1 . Furuya is 
directed to an opto-magnetic recording medium that discloses a rutile type oxide (TIO2) 
as an example of the material for a recording layer (see column 9, line 25-column 10, line 
12 of Furuya). Nowhere does Furuya disclose or suggest that information is recorded by 
a change in configuration of the titanium oxide and the change in configuration of the 
titanium oxide is a change from an anatase type or a brookite type to a rutile type, or from 
an amorphous type to an anatase type, a brookite type, or a rutile type, or from a rutile 
type to an amorphous type, an anatase type, or a brookite type. 

Further, it appears that Furuya cannot disclose or suggest that information is 
recorded by a change in configuration of the titanium oxide and the change in ( 
configuration of the titanium oxide is a change from an anatase type or a brookite type to 
a rutile type, or from an amorphous type to an anatase type, a brookite type, or a rutile 
type, or from a rutile type to an amorphous type, an anatase type, or a brookite type. In 
order for Ti02 to undergo the change in configuration from a rutile type to an amorphous 
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type, an anatase type, or a brookite type, it is necessary that the T1O2 reach 1 800° C or 
higher (see, for example, page 1 1 , line 35-page 12, line 1 3 of the present application). 

In Furuya, the rutile-type oxide layer performs the function of cancelling 
undesirable compressive stress applied to a garnet ferrite layer by the tensile stress of the 
rutile-type oxide layer (see column 7, lines 44-49 of Furuya). However, in a magneto- 
optical recording medium, information is recorded by applying a strong external 
magnetic field to a material for a recording layer to invert the magnetization direction. 
When the magnetization direction is changed, the temperature of the recording material is 
raised to a Curie point or a particular temperature lower than the Curie point. However, 
the Curie temperature of J1O2 doped with a small percentage of Co is 600 K (327° C) 
(see "Press Release 2008. 1 L5"» provided herewith). Also, the Curie temperature of TiOa 
not doped with Co is likely 600 K (327° C) or slightly less than 600 K (327° C), as a 
ferromagnetic used as a magnetic material needs to still maintain a Curie temperature that 
is sufficiently higher than room temperature. Thus, as the Curie temperature of TiO* is 
much lower than 1800° C, Furuya cannot teach or suggest a change in configuration of 
the titanium oxide from a rutile type to an amorphous type, an anatase type, or a brookite 
type. For at least these reasons claim 1 is not disclosed by Furuya and should be allowed. 
Claims 4, 12 and 15 depend from claim 1 and should be allowed for at least the same 
reasons. 

Na also does not disclose or suggest the features of claim 1, Na is directed to a 
method for making anatase type titanium dioxide photocatalyst. However, nowhere does 
Na disclose or suggest that information is recorded by a change in configuration of the 
titanium oxide. Accordingly, Na also cannot disclose or suggest that the change in 
configuration of the titanium oxide is a change from an anatase type or a brookite type to 
a rutile type, or from an amorphous type to an anatase type, a brookite type, or a rutile 
type, or from a rutile type to an amorphous type, an anatase type, or a brookite type. For 
at least these reasons claim t is not disclosed by Na and should be allowed. Claims 2-8 
and 10 depend from claim 1 and should be allowed for at least the same reasons. 
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§103 Rejections: 

Claims 13 and 14 are rejected as being unpatentable over Okazi in view of 
Alperovich (US Publication No. 2002/0098446), This rejection is traversed. Claims 13 
and 1 4 depend from claim 1 and should be allowed for at least the same reasons 
described above. Applicants do not concede the correctness of this rejection. 

Double Patenting: 

Claims 1-9 and 11-15 are rejected under non-statutory obviousness-type double 
patenting as being unpatentable over claims 1 -19 of Shiono (US Patent No. 7,3 1 3,080) in 
view of Ozaki This rejection is traversed. 

Claims 1 - 1 9 of Shiono teach an information recording medium comprising a 
recording portion capable of recording information three-dimensionally that requires a 
recording portion comprising at least one particle-containing layer. The particle- 
containing layer includes particles that absorb at least a part of light with a predetermined 
wavelength and are substantially transparent to recording light and reproducing light with 
wavelengths longer than the predetermined wavelength. The particles also have an 
absorption rate with respect to light with the predetermined wavelength being higher than 
the absorption rate with respect to the recording light and the reproducing light. The 
particle-containing layer also includes a particle-holding material that is substantially 
transparent to the recording light and the reproducing light. Claims 4 and 8 teach that the 
particle-holding material has an optical constant that changes at a predetermined 
temperature. Thus, when the temperature of the particle-containing layer increases to 
teach a predetermined temperature due to the heat generated by the light absorption of the 
particles, an optical constant of the particle-holding material changes to form infonmation 
bits. 

While claim 16 of Shiono teaches that the particles in the particle-containing 
board may include titanium oxide, nowhere do claims 1-19 of Shiono teach or suggest 
that information is recorded by a change in configuration of titanium oxide, as recited by 
claim 1. Also, nowhere doe claims 1-19 teach or suggest that the change in configuration 
of the titanium oxide is a change from an anatase type or a brookite type to a rutile type, 
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or from an amorphous type to an anatase type, a brookite type, or a rutile type, or from a 
rutile type to an amorphous type, an anatase type, or a brookite type. 

Okazi does not overcome these deficiencies of Shiono. As discussed above, 
Okazi is directed to a process for preparing a resin-coated support for image recording 
with a polyolefm resin layer containing titanium dioxide provided thereon for use as a 
brightening agent- Nowhere does Okazi teach or suggest that information is recorded by 
a change in configuration of the titanium oxide or that the change in configuration of the 
titanium oxide is a change from an anatase type or a brookite type to a rutile type, or from 
an amorphous type to an anatase type, a brookite type, or a rutile type, or from a rutile 
type to an amorphous type, an anatase type, or a brookite type. 

Conclusion: 

Applicants respectfully assert that claims 1-28 are in condition for allowance. If a 
telephone conference would be helpful in resolving any issues concerning this 
communication, please contact Applicants' primary attorney-of record, Douglas P. 



Mueller (Reg. No. 30,300), at (612) 455-3804. 



Respectfully submitted, 



53148 



HAMRE, SCHUMANN, MUELLER & 



LARSON, P.C. 
P.O. Box 2902 



PATENT TRADEMARK OFFICE 



Minneapolis. MN 55402-0902 
(612)455fl3«00 




Dated: August 3. 2009 



Ejouglas P. Mueller 
Reg. No. 30,300 
DPM/ahk 
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Panasonic Ref : P03 1154-01 

Your Ref.: 10873. 1549USWO ; Our Re£: H1780-04 



Verification of Translation 



PARTIAL TRANSLATION OF Press Release, published by New Energy and 
Industrial Technology Organisation, Institute for Materials Research. 
Tbboku University 

Title of the Invention - 

Development of room temperature operating spintronics device 
material using room temperature ferromagnetic semiconductor 
[Promotion of Industrial Technology Vol. 57] 

I, Shin TANIMURA, professional patent translator, whose full post 
office address is IKEUCHI • SATO & Partner Patent Attorneys/ 26 th Floor, 
OAP Tower, 8-30, Tenmabashi, 1-Chome, Kita-ku, Osaka-shi, Osaka 
530-6026, Japan am the translator of the document attached and I state 
that the following is a true parti al translation to the best of my knowledge 
and belief of Press Release, published by New Energy and Industrial 
Technology Organisation, Institute for Materials Research, Tbhoku 
University. 

At Osaka, Japan 
DATED this July 30, 2009 



Signature of the translator 




Shin TANIMURA 
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Panasonic Re£: P03.1 184-01 

Your Re£: 10873. 154 9US WO : Our Rcf,: H.1780-04 

PARTIAL TRANSLATION OF Press Release, published by New Energy and 
Industrial Technology Organization, Institute for Materials Research, 
Tohokn University 

Publication Date- November 5, 2008 

Title' Development of room temperature operating spintronics device 
material using room temperature ferromagnetic semiconductor [Promotion 
of Industrial Technology Vol. 57] 

[Newly announced matters! 
(Lines 10-12) 

An environmentally friendly material HO2, which does not influence 
human bodies and nature, is stable chemically, and displays ferromagnetism 
of about 600 K (Kelvin) merely by being doped with (addition of) several % of 
Co. Thus, Ti02 can also be used for producing a thin film on a glass 
substrate by sputtering. 

(Features) 
(Lines 1-2) 

* Co-doped T1O2 is a ferromagnetic semiconductor having a Curie 
temperature of about 600 KL 

[Outline of research results] 
(Lines 13-16) 

(l) Identify the basic physical properties of Co-doped TiOz 

It has been discovered that the Curie temperature of Co-doped Ti0 2 
is 600k (i.e., 327°C), which is far higher than room temperature. This 
extremely high Curie temperature among ferromagnetic semiconductors 
means that Co-doped TIO2 is suitable for application at room temperature. 

*** 
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United States Patent Office ^ Jggg 

1 2 

The paper base employed in. accordance with my inven- 

nrxrx-mi^& Q * ,29S hJwette , tk>n may be any paper which has heretofore been consld- 

«—b <** ???^ >G ?6 PH I9 w^S™ ^ ^ ered useful for photographic paper particularly that bav- 

^^^p^^fe^N^rW^o^S a MS* ^pha^lIulosecoDtt^ PmicuUriy durable 

New Jersey ' " ^ JS paper base to which wet strength has been imparted by 

Filed Apr. 8, 1966L Scr. No. 541,204 4110 incorporation of! wet strength resin. If the photographic 

Int. a. G03c 1/86. 1/76, 3/00 ' emulsion to be applied is not adversely affected by formal- 
'UJ5. CI. 96 — 85 4 Claims debyde the wet strength resin can be for example, mela- 

• mine formaldehyde: or area formaldehyde resin. However. 

^ XQ where photographic emulsion adversely affected by formal- 

ABSTRA.CT OF THE DISCLOSURE dchyde Js used it is desirable to incorporate a non-aldc- 

Photographic elements have a support comprising a . bydic wet strength rosin in the paper, for example cationic 
paper base having thereon polyofcfin coating which con^ thermos* ttins polyatoicte - ep icWoiohydr* resin as de- 
tain! trtaniam dioxide and bis(alkylber^zole) thic- scrfbed m U.S. Patent Z926JS4> available commercially 

vhejies 15 under the name of ^ymene." 

^ ^ The polyolefin employed can be polyethylene or some 

_ . „ p , , _ , . other polyolefin. such^ as polypropylene or propylene-ethyl- 
This invention relates to novel photographic elements. ^ copolymer. Although mcdiom density polyolefin has 
More particularly, . this invention relates to black- and- employed in mis connection the -use of polyolefins 
white photographic papers of improved characteristics. ga or poiyethylenes of high density or low density is not ex- 
In its simplest form photographic paper .is composed cmded in products in accordance with the invention. The 
of paper sheet having blackend-white photographic emul- • tlcanwm dioxide used preferably is to tile TtO a ranging in 
sion thereon. This leaves much to bo desired in brightness i>article size from 0.1-5 microns such as 7iO a bavins 
and smoothness, hence, for high quality photographic pa- average particle size of about micron. The amount of 
jpers a baryta coating has been first, applied over the paper 25 tfa njum dioxide u sed should be substantial such as wfth- 
sheot or base and a layer of photographic emulsion has mme'range'o"! !£-159& by weight with preference given to 
•been, applied thereover. For , obtaiuing dhnt^aional sta- th c larger amounts of titanium dioxide (such as 10% or 
bility and waterproofing consideration has been given to more) which can be accommodated in the coating opera- 
tee application of a dear polyethylene coating over the tion used. One convenient means of applying the polyole- 
baryta layer upon 'which was coated a layer of photo- 30 fin coating to the paper is by means of extrusion coating 
graphic emulsion* This polyethylene layer while not inter- wherein the mctt of the polyolefin-TiO; composition is 
fering with the proper tint of the baryta coating resulted Extruded onto the surface of the paper whereupon the 
in a major loss in image sharpness in the prints obtained coated surface is subjected to .pressure by mcann of a chill 
therefrom.. Also previous .baryta coated photographic pa- yoU. Instead of applying the polyolefin coating in this . 
pcrs have required ferrotypmg by means of a heated poI- 3d fashion it might be applied by means of a solution therc- 
ishe,d surface !to give glossiness as is ordinarily desired in. of in organic solvent followed -by driving off the solvent 
photographic prints. , such as by the use of a polished surface at elevated tem- 

. -One object of my invention is. k to prepare hlxck-and- pern tu re or some other desired means. To assure good ad- 
white photographic jpapera having good dimensional sta- hesioa of the poIyoWm coating to tho paper, it is desira- 
bility, permanent surface characteristics and 'with a water- 40 ble that the paper be first treated to facilitate adhesiveness 
proofed base. Another object of my invention is to provide such as by electron bombardment ox with a primer coat, 
photographic papers which do not require ferrotyping in , • addition to TiQa in the polyolefin coating, there may 
obtaining glossy prints theTefrom. A further object of "my also ~oo present in tfie compositions bltic pigment, or a 
invention is to prepare' photographic papers having excel- roixturc of blue pigment. and magenta pigment, which fur- 
lent tint and image sharpness. A v still farther object of my *° thcr Improves the quality of the photographic prints ob- 
invention is to provide a base for. photographic paper* .of taiucd therewith. ,The amount of tint or colored pigment 
good characteristics. Other objects of my invention win , when- used is kept minor ordinarily being no more than 
appear herein. preferably -a fraction of 1%. The pigments used 

^thave found that black-and-white photographic, papers' should bo pon-wrtdcrhxg and .compatible with the biaelt- 

of good characteriatfcfl can be .obtained, without the. neces- -and-whito photographic crn.ulMou.sp as not to affect the 

sity of.- applying baryta coalings thereto, if the .paper base sensitivity of the emulsion and do not wander from .the 

is. coated with a layer, of polyethylene containing a .sub- . . polyolefin layer either to ths emulsion layer or to the pa* 

stantiidl amount of titanium dioxide prior to applying a pec support*.- Also these, pigments should -be light '.stable 

iayer of the blaclc-and-white photographic. emulsion there- 5g and when extrusion coating is used they should exhibit 

on. I have found that, papers of even more improved char- heat" stability. 

actcristfes am obtained by coating .the. paper with : a poly- • Some pigments which are examples of pigments of this 

ethylene layer eoniaimnga substantial amount of trfanfum . type and which are useful in TiOr-polyole&n coatings. in 

djoxjjjQ.pJus. a blue, , or a mixture of. blue arid 'magentC accordance with the invention arc: . , 

pigment oypr the paper prior to. applymg trie Wssfcgu^- 0Q • • . BLUE PIGMENTS 

— } wbjtc photographic emulsion thereon, I have found i^at ■ 

/ rfljrtSerTm^ Ultra-Marine Blue BBKJC ... 

may be obtained if the paper base is coated with a poly- . Manufacturer: Ultramarine Chemical Co. "' 

ethylene layer containing tij^njum^oxi^, bine pigment - r rr A 

and optical bright ^ 65 ^ om i^ n ^ n , Mft p f 7 cc ?i 

black-and-white photographic emulsion. .. , - ^^1^^^"^ l«g 

. The socompanyiJtvg dr^wi D? oUlUitr^ photograpbrep^- 1^%™ " "~ 

per in accordance vith my mvention and with. an -addi- ,-• • . Sodmna oxide • — — — *7JTa 

tibnal layer of clear polyethylene on the backside of tho suJiur — ■■ — • 

paper base. This layer of clear polyethylene on the reverse 7 q Description: 

side of the photographic element is desirable to further Vendor No. S$-3805. 

waterproof the paper base which is used. Pigment Bine 29 Color Index 77007, . ■ 
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3,501,298 



SHcpard Cobalt Blue #3 

Manufacturer: Shepard Co, 

Composition i Stoichiometric Mixture of Cobalt .Oxjde 

and Amminnm Hydrate. 
Description: Pi^tncat Blue 28.- # 

Cobalt Aluminated Blue V-32S5 • 
Manufacturer: Ferro Odlors Corp. 

Composition: Mixture of Cobalt Oxide and Aluminum 
Ojrfde. « 
MAGENTA PIGMENTS 

Raspberry V-6260 
Manufacturer: Ferro Colors Corp. 

Composition r Mixture of Cobalt Oxide and Phosphate 35 

Hostapnrm; Pink E-13— 7000- 
Manufacturer: Araciican-Hoechst Co« 

Composition: Qtrioacridone TCypci Red. 20 
Description: pigment Red-122. 

In addition to the oigments listed the potyofefin layer 
may abio.if desired contain .pigments such as fcariunv sul- 
fate, colloidal SiOs, calcium carbonate and the like, al- 
though including these additional- pigments may fre.dis- 25 
pensed with without adversely affecting the product ob- 
tained. 

In addition, the polyofcfin layer may contain .an optical • 
brightencr, various of which are available at the present . 
time used preferably in amount* within the range 0.02^ 30 
0.50% by weight. Seme brighteners which .are available* 
for use hi poryolefinft are described In US- Patent 2,784,- 
184 and arc marketed by the Geigy Industrial Company 
under the names Unocal TCRP, Tuiopal SFG, and Tlno- 
pal C. A brightencr which ias been found to bo .especially 
useful in polyolcfin layers in accordance with- the inven- 
tion is. a commercial material sold under the name a TJvi- 
tex OB" having the following chemical structure: 




40 



Tnis material supplied by C*ba Chemical- & Dye Oompanj 
is described in Belgian Patent 0*12,775. Other brightenem 45 
which have been indicated as.beiug uacfiil in pholographic 
products are described In TJ:S. Patent- 2,639,990 of Ken- 
dall et aL 

After theipapcr base has been .coated with the layer com- 
prising polyoleftji and HOj there is applied, thereto a layer 60 
of a black-and-white photosrnphic emulsion- To obtain • 
good adhesion of the emulsion layer to the paper it is 
dcatoble that the paper coated. with polyolcfin be^lcc- 
tron bombarded such; as described in British* Patent 
971,0$S. In making the paper base to. which the emulsion 65 
is applied the polyokfin layer is coated over the paper 
CTLch.as.at the rate of 4-12 pounds per 1,000 square feet 
To give : a preferred product the 'same coverage of clear 
polyolcfin coating may be appHed to the reverse side of . 
the papeT sheet. Jn cases where (he poiyolefin coating 13 60 
applied by the extrusion coating, method, it has been i bond 
desirable to include therein a material which facilitates the 
coating operation, I have, found that if the amide of a fatty 
acid, saturated- or unsaturated, or the like bo included in 
the composition in small amount aids the coating opera- co 
tion. If the coating is applied from solution in solvent par- 
ticularly 'where the coated layer docs not come in- contact 
with, some other .mir£acc» the coating, improver may bo 
dfepenscd with. • A ^ 

An advantage of the photographic papers and of the pa- to 
per base- useful as a.basefor photographic papers is that : 
glossy prints may be obtained therewith without the use : 
of ferrotypmg. For instance, the use of a highly polished 
chill roll .will, give prints having good glossiness without 
the necessity of applying beat-to the; print.: 7& 



The following examples illustrate my invention: 

EXAMPLE 1 

A wet strength .paper which had been electron bom* . 
barded was coated by extrusion coating with a composi- 
tion composed of! 89.288 parts of medium density : poly- 
ethylene (Tenite 2908), <U$2. part of Ul train arjjie Bine 
EBBX, 0.45 part of Raspberry Violet V-6260, 0;1 part 
of Armid O (oJeylamide) and %C parts of Du Pont Tipure 
R^lOO titanium dioxide (rutile form) having; an aver- 
age partido size of 0.1 to 0.35 micron and was. treated 
with a chilled highly polished metal roU, The thus ob- 
tained photographic paper base; was .electron bombarded 
and was coated with a gelatin-silver halide black-and- 
white photographic emulsion. The product, was found* 
upon exposnro and processing, . to give photographic 
prints having good gloss and highly desirable character- 
istics, 

EXAMPLE 2 
A wet strength, paper . which had been electron bom- 
barded was coated by .extrusion coating with a composi- . 
tion composed of. 89.265 parts of .medium density poly- 
ethylene (Tcnitc 2908) 3 0.165 part of Ultramarine. Blue 
EBEX, 0-47 part of Raspberry Violet V-6260, 0.1 part 
of Armid O (oleylamide) ' and IO parts of: Cabot RF-1 
titanium dioxide (rutile form) whoso average particle 
size was within the range' of 0.1-0.35 micron and was . 
treated with a chilled* highly polished metal roIL The 
thus, obtained, photographic paper base was electron 
bombarded and was. coated with gelatin-silver halido 
black-and-white photographic emulsion. The product ob- 
tained*, upon exposure and processing, was- found to give 
photographic prints having good gloss and highly desir- 
able characteristics. • 

"EXAMPLE 3 

A wet strength paper which, had been electron bom-* 
barded was coated by extrusion coating with a composi- 
tion composed of •89.7349 parts of medium density poly- 
ethylene (Tenite 2908), 0.1 6*40 part of Ultramarine Blue 
EBEX, OSX0XI part of Hostaperm Pink \£V O.L0 part of 
Armid O (oleylamide) and 10 parts of Du Pont 
titanium. dioxide, and. was treated with a chilled highly 
polished metal roIL The thus obtained photographic, paper 
base was electron bombarded and was coated with getatin- 
silver halide black-and-white photographic emulsion. The 
product obtained, .upon - exposure and processing, ,was 
found to givo photographic prints nervine good gloss, and 
highly desirable characteristics. 

EXAMPLE 4 

A wet. strength paper which had been electron bom- 
barded was .coated by extrusion coating- with a composi- . 
tion composed of- 89-1789 parts meomru density poly- 
ethylene (Tenite. 2908), 0.1652 part of Shepard Cobalt 
glim #3/ 10 parts of Pa Pont R-100 titanium dioxide, 
and 0.7559 part Kasp.berry Violet V-62#>: and was. 
treated with a chDJed highly polished metal roIL The 
thus obtained photographic- paper base wan. electron 
bombarded and then was coated with-gelatin-silvcr haKde 
black-and-white photographic emulsion.. The product ob- 
tained, upon exposure and processing, was found .to give 
photographic* prints having good gloss and highly desir- 
able characteristics. ' 

. EXAMPLE 5 

A wet- strength paper which 'had been electron bom- 
barded was coated . by etxtrusion coating with a composi- 
tion composed- of. 89-B2985 parts, of medium density 
polyethylene (Tehtta 2908), 10. pans of J>u Pont R-100 ' 
titanium. dioxide, .16520 part, of Shepard Cobalt Blue: 
#3, and .00495 part of Hostapenn Fink E and was . 
treated with, a chilled highly polished metal roll. The 
thus obtained -photographic paper base was. electron 
bombarded and then was : coated with, gelatin-silver hallde 
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black-and-white photographic emulsion. The product ob- 
tained* upon exposure and processing, wss found to give 
photographic prints having good gloss and highly desir- 
able characteristics. 

In each of tho above Examples 1-5, the paper was - 
coated on the reverse side with , a coating of clear poly- 
ethylene, 

EXAMPLE 6 

A wet strength paper which had been electron bom- 
barded was extrusion coated with the following composi- 10 
tien: 

Percent 

Medium density polyethylene ~ $£.75 

TiO* Du Pont JL-iOO 10.00 

Ultramarine Bine EBEX 0.10 16 

Airraid O — ~- — — 0.10 

UvitcX OB — * ™ — , 0.125 

The coating was applied to the paper at the rate of 
7.<J lb./ 1000 ft* and waa treated with a chilled highly 20 
polished metal roll. A clear polyethylene coating was 
exemsion coated at the rate of 4.5 lb./ 1000 ft* to the 
Wire aide of the paper. The pigmented coat was electron 
bombarded and a layer of a black-and-white gelatine* 
silver halide photographic emulsion was applied there- 25 
over. The product was exposed and processed. Photo- 
graphic prints of good quality were obtained. 

EXAMPLE 7 

A wet strength paper which had been electron bom- 
bard was extrusion coated with the following composi- 
tion: 

Percent 

fio.6375 

10.0000 ac 

0.1125 30 

OJMOO 

I 0.2200 



6 



Medium density polyethylene 
Titanium dioxide, R-10O — — 

Ultramarine Blue EBEX 

Raspberry V-6260 

Uvfcex OS — 



The coating was applied to the paper at the rate of 7-d 
lb./1000 ft. 2 and was treated with a chilled highly pobshed *° 
metal roIL A clear polyethylene coating was extrusion 
coated at the rate of 4.5 lb./ 1000 ft. 3 to the wire aide of 
the paper. The pigmented coat was electron bombarded 
and a layer of <a black-and-white gelatino silvci halide 
photographic emulsion was applied thereover. The prod- 
uct was exposed and processed. Photographic prints of 
Rood Quality were obtained 



45 



rUvltcx OB is an outstanding brightener in products 
in accordance with the invention in combination with 



|fh I 



TiO^becausc it does not depend on ultra-violet light for 
its peak excitation, hence, its effectiveness is not dimin- 
ished by the presence of TiP^ 

'ihe invention has been described in considerable dc- 
tail with particular reference to certain preferred em- 
bodiments thereof, but it will be understood that varia- 
tions and modifications can be effected within the spirit 
and scope of the invention as described hereinabove, and 
as defined in the appended claims. 

I claim: 

1. A photographic clement comprising a support which 
includes a paper base having on and firmly adhered to 
one surface thereof a layer of poryolefin which contains 
about $-tS% by weight titanium dioxide and about 0.02- 
0.50% by weight optical brightcner having a structure 
represented by the formula: 



0 




and a light sensitive gdatino silver halide photographic 
emulsion firmly adhered to said polyole&h layer. 

2. The invention according to claim X and wherein 
said poryolefin ia polyethylene and on and firmly adhered 
to the other surface of the paper base is a plastic coat- 
ing. 

3. The invention according to claim 1 and wherein 
said polyolefln is polyethylene which contains blue pig- 
ment in addition to the optical "brighten er and titanium 
dioxide, and on and firmly adhered to the other surface 
eif the paper base is a polyethylene coating. 

4. The Invention according to claim 1 and wherein 
said polyolchxx is polyethylene which contains blue pig- 
ment and magenta pigment in addition to the titanium 
dioxide and optical brighten ex, and on and firmly ad- 
hered to the other surface of the paper base is a poly- 
ethylene coating: 
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ABSTRACT 



In a support for a photographic printing paper, in which 
water-proof resin layers 2, 3 are formed on both sides of a 
base X, one of the water-proof resin layers 2, 3, at a side o f 
an emulsion to be coated, contains t fammni dfoyfd e pigment. 
The surface of particles of the titanium dioxide pigmen t is 
treated with a siJanc coupling agent Preferably, the surface 
of titanium dioxide is subjected to surface treatment with an 
inorganic surface txeating agent, and subsequently, is treated 
with the silaoe coupling agent. Further, silicone oligomer is 
preferably used as the sflane coupling agent. As a result, a 
support for a photographic printing paper can be provided 
which causes no film fractures in the waicivproof resin layers 
and no score lines in a die4ip portion, provides excellent 
adhesiveness to the base, and is superior in image sharpness. 

16 Clafms, 3 Drawing Sheets 
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1 2 
SUPPORT FOR PHOTOGRAPHIC PRTNTTNG resolving power, io which a lackiter resin is applied to a 

PAPER COMPRISING SILICONE COATED ^yer containing titanium dioxide and the resultant layer is 

TITANIUM DIOXIDE PIGMENTS moh-cxtrodod at an extrusion tcmpwatum m the range from 

175° C. to 290° C. f with the result that the content of 
BACKGROUND OF THE INVENTION 3 titamuin dioxide is increased (see PCT International Fubli- 

1. Field of the Invention cation No. W092/17S38). 

The present invention relates to a support for a photo- * Further, in Japanese Patent Publication (JP-B) No. 
graphic printing: paper, nod particularly to a support for a G1-2GG52, mere is described a method for manufacturing a 
photographic printing paper In which water-proof resin photographic coating paper in which polyolefin resin con- 
coaling layers arc formed on both sides of a base and which 10 taining titanium dioxide subjected to surface treatment with 

superior in image sharpness (i-c.. resolving power) and in organopolysiloxane is melt-extruded and a paper is coated 
a surface characteristic. ^ c rain. It is »u object of tbe invention of this 

2. Description of the Related Axt publication to prevent deterioration of the quality of a 
Conventionally, there has been known a support tor a surface of me coutirigpaper due to contamination of a die-lip 

photographic printing paper, of which, both sides are coated " P° on ~ ._ 

with resin- Particularly, a coating layer of the support ^ ^ the specification of the abovc^scxibed Japanese 
provided on the side of an emulsion to be coated comprises Patent Publication, examples of the orgaoor^y*loxane are 
titanium dioxide, pigments, a blueing agent (including blue d^^y^olysiloxanc, dmiethytoydrodienesilo^me, and the 
pigments), a fluorescent brightening agent, and the like (sec , n Hke. However tbc^atenals do jiol have coupltog group^ 
U 3 Pat No 3.501.298) 85 CCK * group 3 thereof and arc not svdane coupling agents. 

'T^tSrdk?ad« S d in this ca« has a Wion of TJ»* m»MI* arc compared ™th tht prune te*MttM M 
improving light reflection efficiency a* as tht water- s f oWn * Co«^rative Examples 3 and 4 -wtuch wxtl be 
proof property. It has been known that the resolving power la '« ? nd *> «* baye such an cflfcet ?s obtuocd m tbe 

improves as an amount of titanium dioxide contained is „ ""V** »gcnt naed in the present »>yenUon. 

increased. Tbe present mventors bad studied in detail the above- 

On the other hand, tbe watcr-pioof resin layer is formed ^"bed support &« . pbOM^ie w ^08 

in such a manner that a water-pmof resin containing titanium ^. reso ^f ^T"^ ^ K S^J$£ 
dioxide is melt-extruded from a shtdie in the sbaplof a film m this meUwd not only thed^per^tyor bu^dunde 
m a short time. However, when the resin coaling layer M » n°t sdfiment, but also pe«^pr^e^of ^tesm l^er 

. . . * rt/ w . ' . - . j. .,5 J ■ 30 from the cooling roll after extruding and laminating pro- 

contams at leas* TO% by weight of bUmurn dioxrfe and is deteriorated, so tbat tbe appearance of the product 

meli-cjaruded at an extrusion temperamre in the range from ~Tr ^ . w r 

29CT C. to 350* C. in a conventional manner, fractures are to bccome K"*n«r. 

formed in the water-proof rcsio layer (the fractures will be SUMMARY OF THE INVENTION 

hereinafter referred to as film fractures), or a score line is apt v ^ inventors bad diligently studied for reliably 

to be formed in a die lip portion of an extruder (the score Jiuc matnifectiirin* a support for a photographic printing paper 
will be hereinafter referred to as die-lip score line). having high resolving power, and as a result, they have 

When such film fractures ore formed, not only the appear- found that occurrence of film fractures and die-Hp score 
ance of a product is markedly deteriorated, but also tbic caD ^ influenced by water adsorbed on or bonded to 

water-proof properly i* lost, thereby resulting in loss of 40 t itanium dioxide in a resin, composition and that, by using a 
commercial value of the product Further, when die lip score titanium dioxide pigment in which the surface of titanium 
hues are caused, continuous streaks are formed on a surface dioxide particles to be used is subjected to coating with a 
oC a manufactured film or a laminated layer in the longitu- sitanc coupling agent, titanium dioxide pigment in an 
dinal direction. For this reason, not only the appearance of amount of ai least 20% by weight can be easily contained in 
the product is markedly deteriorated, but also uncvenness io 45 a polyolefin resin layer. In sddftinn, it has also been found 
the transparency of the film occurs even at tbe time of a that, even when extrusion molding is performed at a melting 
secondary process of resin, such as a drawing process. As a temperature of 325* C- or thereabouts, film fractures, die-lip 
result, the commercial value of the product is markedly score lines and the like axe not caused and adhesiveness is 
lowered. sufficiently maintained, with tbe result tbat the present 

When tha extrusion temperature is set at a temperature of 50 invention has been achieved, 
loss than 290° C. in order to solve the above-described Namely, the present invention is a support for a photo- 
drawbaoks> adhesion force between a paper base and the graphic printing paper, with water-proof resin coating layers 
water-proof rc3in is markedly reduced and the flowability of being formed on both sides of a base, wherein a titanium 
the molten water-proof resin also deteriorates. Here, when dioxide pigment is contained in at least one of the water- 
air carried nn a oooHng roll at the time of extruding and 55 pj-ooE resin coating layers at » side of an emulsion to be 
laiiuoating processing enters a nip portion between the coated and the surface of particles of toe titanium dioxide 
cooling roll and a press roll, the air cannot be released and pigment is subjected to coating treatment with a sJUoc 
pushes the molten water-proof resin, thereby causing a coupling agent, and silicone oligomer which will be 
defect in the shape of a dent on the surface of the water-proof described later is desirably used as the silane coupling agent, 
resin- The occurrence of this defect would lead to deterio- 60 mum n^rRTPTTOM OP THE DRAWINGS 
ration in planeness. In addition, a crater is apt to be formed BRIEF DESCRIPTION of ma UKAWiwofc 

in the water-proof resin layer. Accordingly, a method has FIG. 1 is a cross-sectional view of a principal portion of 

been conventionally used in which, at tbe sacrifice of the a support for a photographic printing papor according to 
rcsvlWog power, the content of titanium dioxide is limited to Example 1 of the present invention. 

be less than 20% by weight. 65 FIG- 2 is a cross-sec donal view of a principal portion of 

On the other hand, recendy, there has been developed a a support for a photographic printing paper according to 
support for a photographic printing paper having high. Example 2 of the present invention. 
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